countries in addressing climate change (UNFCCC 2015: Decision 1/CP.21, Preamble).
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They also recalled 2009 commitment of developed countries to mobilize US $100 billion annually by 2020 from public and private sources, and agreed to set a new, higher collective financing goal before 2025 (UNFCCC 2015: Decision 1/CP.21, paragraphs 114 and 53).
Climate finance has a vital role to play in enabling developing countries to mitigate climate change and adapt to its impacts. Climate finance may enhance both the effectiveness and the fairness of the global response to climate change, not least because adaptation finance can support the most vulnerable countries, while mitigation finance can assist developing countries to make the transition to low-carbon societies. However, efforts to translate multilateral goals into effective action face a number of challenges. Current levels of funding fall well short of existing targets, let alone developing countries' needs (see Sect. 1 below). Countries seeking support face numerous hurdles to accessing funding from a tangle of institutions charged with governing and delivering climate finance.
Climate finance is often seen as integral to the broader climate regime, not least because funding pledges by developed countries may encourage developing countries to boost their mitigation pledges, and thereby secure a wider bargain on climate change (Romani and Stern 2013: 117) . Moreover, in a world where global climate governance is fragmented across many international and national institutions rather than strongly centralized at the multilateral level (Keohane and Victor 2011) , it is unsurprising that institutional arrangements for climate finance are also fragmented (see Gomez-Echeverri 2013) . Nevertheless, we cannot simply assume that the institutional dynamics of climate finance precisely reflect those of the overarching climate system or regime complex. As the articles in this volume attest, complexity and fragmentation take on specific contours in the context of climate finance, not least due to the way that institutions for climate finance interact with institutions for development finance. Consequently, it is worth exploring climate finance as a system or subsystem in its own right, including its defining characteristics, the causes of its evolution, and the effects it produces.
Against this backdrop, this special issue aims to provide insights on the dynamics of the climate finance system. The recent proliferation of institutions associated with climate finance calls for greater attention to the role that these institutions play as part of a broader, emerging system. We focus in particular on the role of complexity and fragmentation as both causes and consequences of the way that the climate finance system has evolved.
Systemic analysis of climate finance is relevant to broader theoretical engagement with issues including the role of financing in international environmental agreements (e.g. Keohane and Levy 1996) , financing of global public goods (Kaul and Goulven 2003) , and institutional complexity and fragmentation (Biermann et al. 2009; Keohane and Victor 2011) . However, as we outline in Sect. 2 below, analysis of complexity and fragmentation remains more developed at the level of overarching institutional regimes or regime complexes than at the level of subsystems nested within those larger systems. More broadly, although climate finance has attracted increasing attention in scholarly literature, it remains under-researched and under-theorized, and stands in need of further integration of and dialogue between different approaches to the topic.
The articles in this special issue arose from a workshop on ''Climate Finance: Taking Stock, Future Directions for Policy and Research'' held at Lund University in April 2015, which aimed to integrate different approaches to the study of climate finance and in this way generate coherent theoretical insights and practical recommendations for policy grounded in thorough empirical analysis.
1 The emergence of climate finance in international negotiations and research
Finance has been a central element of the climate change regime since its inception. The UNFCCC stipulates that, in accordance with the principle of ''common but differentiated responsibilities and respective capabilities,'' developed countries shall ''provide new and additional financial resources'' to assist developing countries in fulfilling their obligations under the Convention (UNFCCC 1992: Articles 3(1), 4(2) and 4(3)). The UNFCCC also defines ''a mechanism for the provision of financial resources'' under the treaty's Conference of the Parties (COP) (UNFCCC 1992: Article 11). The Global Environment Facility (GEF)-established shortly before the 1992 Rio Summit where the Convention was adopted-served at first as the sole operating entity of the Convention's financial mechanism.
With the notable exception of the market-based Clean Development Mechanism (CDM) established under the Kyoto Protocol, only small amounts of public funding flowed to developing countries during the early years after the Convention entered into force . From an early stage, developed countries drew on official development assistance (ODA) budgets to raise climate finance and often opted to channel funds through bilateral institutions rather than multilateral funds. Only in 2001 did countries agree on the need for further funding and institutional arrangements, establishing three new funds: the Least Developed Countries Fund and the Special Climate Change Fund under the Convention, and the Adaptation Fund under the Kyoto Protocol (UNFCCC 2001: Decisions 7/CP.7 and 10/CP.10). Capitalizing these funds, however, has been difficult from the start and climate finance only rose to the top of the agenda in more recent rounds of negotiations, starting with the Bali Action Plan in 2007. Although the 2009 Copenhagen Summit is often seen as a failure, the Copenhagen Accord's provisions on climate finance-notably the target of mobilizing jointly US$100 billion a year by 2020 ''from a wide variety of sources, public and private, bilateral and multilateral, including alternative sources of finance'' (UNFCCC 2009: Decision 2/CP.15, paragraph 8)-are widely viewed as a breakthrough (Gomez-Echeverri 2013) .
At COP 16 in Cancún in 2010, Parties established the Green Climate Fund (GCF; the second operating entity of the Convention's financial mechanism) with the expectation that a significant share of climate finance would be channeled through this new fund (UNFCCC 2010: Decision 1/CP.16, paragraphs 100 and 102). Despite recent pledges to the Fund and for climate finance more broadly, there is still an undisputed gap between available finance and the $100 billion target for mobilizing public and private finance by 2020 (Nakhooda 2015) . Estimates of current flows (of public as well as private finance) use widely varying definitions and thus generate divergent conclusions (UNFCCC Standing Committee on Finance 2014; see Roberts and Weikmans 2017) . Concerns remain that some pledged funding has not reached its intended beneficiaries (UNFCCC Standing Committee on Finance 2014: 49) and is not clearly additional to existing aid flows or targets (Nakhooda et al. 2013: ii; see Sect. 3.1.2 below).
In parallel with its ascent in the climate negotiations, climate finance has received more academic attention.
2 A growing number of recent studies examine climate finance from a range of perspectives. Besides general assessments of overall financial flows (Buchner et al. 2014 ) and patterns of allocation (e.g. Abadie et al. 2013; Halimanjaya 2015) , much research focuses on discrete institutions such as the Adaptation Fund (Persson and Remling 2014; Stadelmann et al. 2014) or the GCF (Abbott and Gartner 2011) or on specific funding sources (e.g. Hepburn and Müller 2010; Hourcade et al. 2012; Romani and Stern 2013; Aglietta et al. 2015) . Relatively little research to date provides theoretical perspectives on the broader climate finance system, with the exception of several analyses on fairness and justice (e.g. Grasso 2010; Ciplet et al. 2013) , accountability and power (Ballesteros et al. 2010) , democracy (Schalatek 2012) and effectiveness (Ellis et al. 2013) . Only a few joint scholarly publications on climate finance have appeared to date (Stewart et al. 2009; Michaelowa 2012; Haites 2011; . While they provide valuable insights, none of these analyzes climate finance from a systemic or integrated theoretical perspective.
A systemic perspective on climate finance
We define a system as ''a set of things…interconnected in such a way that [they] produce their own pattern of behavior over time'' (Meadows 2008: 2) . Scholars have recognized for some time that global environmental governance has become a system that is more than the sum of individual treaties (Najam et al. 2004) . Before evaluating the character of climate finance governance as a system, it is necessary to argue why we think it is useful to start from the characterization of climate finance governance as a ''system,'' 3 and explore the added value and limitations of this characterization.
One potential objection is that climate finance governance is just one component of a broader system of governance, namely the global climate regime, of which the UNFCCC is a major but not exclusive component. However, given the increasing institutional complexity of climate finance governance, it is now important to consider to which degree climate finance governance operates in a way that is ''systemic'' in its own right and in ways that are distinct from the broader system of climate governance. Importantly, while the climate governance system is often described as a regime complex (Keohane and Victor 2011) with different regimes as components, we focus on a system (or subsystem) within the climate governance system which is defined not in terms of being a distinct regime or institution, but in terms of the subject addressed, i.e., climate finance. In fact, the climate finance system criss-crosses several regimes.
A second objection is that climate finance is characterized by poor accountability and weak governance mechanisms to a degree where it does not make sense to talk about a functioning system for governing climate finance (see Roberts and Weikmans 2017) . Here, it is important to distinguish the question of whether a system is dysfunctional from the question of whether it is a system at all. Institutions-ranging from global financial markets to development assistance and the global arms trade-may interact in systemic ways even if they do so in ways that are moderately or deeply dysfunctional.
As we argue that climate finance constitutes a system of sorts, this raises questions regarding what kind of system it is, why it has evolved the way it has, and what effects the system produces. These questions speak to a broader programme of research in international relations concerning the characterization, causes and consequences of complex governance systems. This research has been framed in a number of different ways, ranging from governance architectures (Biermann 2014) to regime complexes (Raustiala and Victor 2004) and complex adaptive systems (Kim and Mackey 2014) . For present purposes, we need not privilege one conceptual framework over another but note their common interest in systemic behavior. Within these bodies of literature, a number of concepts have emerged that are important for evaluating systemic characteristics. At the international level, the idea of ''fragmentation'' captures the idea of a patchwork of international institutions that are different in their character (organizations, regimes, and implicit norms), their constituencies (public and private), their spatial scope (from bilateral to global), and their subject matter (from specific policy fields to universal concerns) (Biermann et al. 2009: 16 ; see also Zelli and van Asselt 2013; van Asselt 2014) .
Relatedly, research on ''polycentric'' modes of governance (Ostrom 2010; Jordan et al. 2015) spans both the international and domestic levels in terms of studying the causes and consequences of governance without a single, hierarchical center of authority.
In subsequent sections, we build on theories of fragmentation and complexity to explore how articles in the special issue help to address outstanding questions in this area of the literature. In doing so, we show how the case of climate finance helps to address broader questions in research on international environmental agreements such as: What international and domestic factors influence the evolution of international environmental regimes? Is international regime complexity or fragmentation beneficial or detrimental to global environmental governance? And how can regime complexity be managed to achieve better outcomes?
3 Analyzing fragmentation and complexity in climate finance governance Applying to climate finance a typology employed by Zelli and van Asselt (2013: 9) for evaluating fragmentation, we seek to understand (1) how we can describe and map this fragmented and complex climate finance system; (2) the underlying causes of its fragmentation and complexity; (3) the consequences of fragmentation and complexity for the system, as well as (4) how policy responses can improve the system or its components. As outlined below, we also seek to expand the conceptual framework for fragmentation to enable closer exploration of the relationship between international fragmentation and domestic politics.
Mapping
Mapping the climate finance system involves two key aspects: (1) delineating the scope and boundaries of the system, including its relation to other systems; and (2) assessing the degree of fragmentation or complexity across the system and its components.
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The scope of the system
Delineating the boundaries of the climate finance system is challenging, not least because of its interactions with other systems, the broader system for climate change governance (e.g. issues such as technology transfer and capacity building) as well as related systems, particularly development assistance. In addition, climate finance flowing from multilateral commitments forms part of a broader ''landscape'' of international and domestic private investment in clean technologies and adaptation to climate change (Buchner et al. 2014) . In this sense, we may speak of a narrow understanding of the climate finance system-one bounded primarily by the finance that counts as having been mobilized by parties to the UNFCCC-and a broader understanding that encompasses all global investment to address climate change. Most contributions to this special issue focus primarily on the narrower understanding of climate finance, while some also look to the broader understanding (see Delina 2017; Pauw 2017) . Importantly, the line between the narrower and broader understandings of the system is often hard to ascertain due to difficulties in assessing which flows of private investment have been mobilized by developed country governments (and therefore should count toward multilateral targets) and which flows would have occurred regardless (Pauw et al. 2016 ).
Fragmentation across the system and over time
For the purpose of categorizing the components of the system and their interrelations, the dimensions across which fragmentation may occur (as outlined in Biermann et al. 2009 above) provide a useful starting point: institutions, actor constellations and norms. We may then apply this set of categories to specific components or functions of the climate finance system: generating resources, allocating and delivering resources, and overall governance and oversight (Parker et al. 2009 ).
Regarding institutional fragmentation, one of the least controversial statements that could be made about current arrangements for governing international climate finance is that they are significantly fragmented (Pickering et al. 2015a; Gomez-Echeverri 2013: 641) . Importantly, not only have a range of new institutions emerged with a specific mandate to govern or deliver climate finance, but existing institutions-notably from the development assistance system-are also an important (albeit contested) conduit for climate finance. The development assistance system has long been significantly fragmented (Greene 2004) , and to the extent that the two systems overlap, they may share a degree of fragmentation. The climate finance governance system now includes multilateral funds such as the GCF (in addition to the GEF), multilateral development banks, bilateral aid agencies and funds in contributor countries, national climate change trust funds in recipient countries, and new multilateral monitoring bodies such as the UNFCCC's Standing Committee on Finance. This proliferation reflects countries' expectations that the 2020 commitment would be fulfilled from a range of sources, both public and private, and would be distributed through different channels, both multilateral and bilateral (UNFCCC 2009: Decision 2/CP.15, paragraph 8).
In terms of fragmentation of actor constellations, these institutions often differ in their membership, most evidently when one compares bilateral and multilateral institutions. Yet, the multilateral institutions involved with climate finance also differ in membership, as some have universal membership (especially the UN institutions) while others are restricted to industrialized countries (e.g. the OECD) or specific regions (the regional development banks). The involvement of private actors in climate finance adds further complexity to the system (Stadelmann et al. 2013 ; see also Pauw 2017) .
Finally, concerning norm fragmentation, the climate finance institutions embody and promote different norms to varying degrees. Equity-oriented norms such as historical responsibility and ''common but differentiated responsibilities and respective capabilities'' (CBDR) (UNFCCC 1992: Article 3(1); see Skovgaard 2017) are often promoted by developing countries, while norms of efficiency and effectiveness are more popular among industrialized countries Pittel and Rübbelke 2013) . CBDR implies that the burdens or efforts associated with addressing climate change (including for mitigation and climate finance) should be distributed according to countries' responsibility and capacity, often measured, respectively, in terms of contribution to greenhouse gas emissions and level of income (see Dellink et al. 2009; Pickering et al. 2015a ). Other foundational norms of climate finance-particularly the principle that climate finance should be ''new and additional''-have also been the subject of intense contestation among developed and developing countries. The principle of additionality was included in the Convention (UNFCCC 1992: Article 4(3)) due to the concerns of developing countries that developed countries would divert funds for climate finance from existing flows of development finance. Yet there is no agreed upon baseline against which additionality can be measured (Stadelmann et al. 2011) .
At the same time, the climate finance system has generated some measures to reduce or at least manage fragmentation, including: the creation of the GCF as the flagship multilateral climate fund; the creation of the Standing Committee on Finance (which advises the UNFCCC's Conference of the Parties on how to improve the coherence and coordination of climate finance); standardized UNFCCC requirements for reporting on climate finance; and the OECD's introduction of a common set of markers (the ''Rio markers'') among contributor countries for tracking climate-related development assistance.
Contributions of the special issue: mapping
Most literature on fragmentation focuses on what might be called the ''horizontal'' dimension, namely fragmentation across international institutions (e.g. Zelli 2011 ). Yet it is also instructive to focus on the ''vertical'' dimension of fragmentation; that is, on the extent to which actor constellations, norms and institutions involved in climate finance are fragmented across national and subnational levels of governance, rather than purely on the international (''horizontal'') level. 4 In particular, the special issue highlights the role of political dynamics within individual countries (see for example Skovgaard 2017; Pickering and Mitchell 2017; Pickering et al. 2015b ).
All contributions in this special issue highlight its fragmented nature and the multiplicity of partly overlapping institutions, interests and mandates. Thus, it comes as no surprise that there are norm conflicts, for instance between developing and developed countries on the role of private finance (Pauw 2017) , among finance ministries on the rationales for climate finance (Skovgaard 2017) , or among political parties on the level of climate finance that contributor countries should provide (Pickering and Mitchell 2017 ). Yet the articles also find some evidence for synergies and shared norms. While developing and developed countries differ regarding the role for private climate finance in meeting global financing targets, they seem agree on the vital role of the private sector in implementing adaptation measures at the local level (Pauw 2017) . Meanwhile, Betzold and Weiler (2017) find that allocation patterns reflect to some extent broad agreement among countries about the importance of vulnerability in distributing adaptation finance.
Causes

Key concerns
Why is the climate finance system as fragmented and complex as it is? To some extent, fragmentation and complexity are common features not only of the broader climate system but also of international institutional arrangements more generally, not least because of the challenges of achieving cooperation among countries with diverse interests (Keohane and Victor 2011) and the need for an institutional division of labor in governing complex global problems (Zürn and Faude 2013) . In addition, contemporary institutional innovations at the international level typically do not take place in an institutional vacuum but against the backdrop of a web of arrangements for governing related areas and are thus shaped by institutional path dependencies (Raustiala and Victor 2004: 279 ). To some extent, then, new arrangements inherit a degree of fragmentation and complexity from preexisting arrangements inherited from the climate governance system or from other systems (e.g. development assistance; see Zelli and van Asselt 2013) .
However, since degrees of fragmentation may vary between different components of a regime, the question arises as to whether this is due to the overall problem structure of global climate policy, the structure of specific problems within the regime, or other factors. Thus, for example, most analyses of climate finance from a public goods perspective argue that whereas mitigation constitutes a global public good, adaptation constitutes a local or regional public or a private good (Paavola and Adger 2006; Rübbelke 2011 ; for an exception, see Khan and Roberts 2013) . This distinction has been employed to explain the relative under-funding of adaptation compared to mitigation (Abadie et al. 2013 ) but could also have implications for fragmentation. In this respect, the degree of fragmentation may be influenced not only by the underlying nature of the problem but also by actors' perceptions of its nature.
Contributions of the special issue: causes
Some articles explore the ways in which divergent interests and norms as well as epistemic uncertainty-about the impacts of climate change and the appropriate responses to those impacts-can foster fragmentation (Hall 2017; Roberts and Weikmans 2017; Betzold and Weiler 2017) . A further question concerns how domestic fragmentation-for example, in the form of norm contestation among or within bureaucratic agencies or political partiesinfluences and drives international fragmentation (Skovgaard 2017; Pickering and Mitchell 2017) .
All contributions, in one way or another, point to the lack of clear, agreed multilateral definitions and standards. What are adaptation and adaptation finance (Hall 2017; Pauw 2017) ? How is development different from adaptation or mitigation (Delina 2017; Hall 2017 )? This ambiguity partly reflects the different interpretations of these concepts resulting from uncertainty about the nature of the task at hand (what Hall terms ''epistemic ambiguity''), but is also partly a result of heterogeneous preferences or ''strategic ambiguity,'' or deliberately vague wording in international agreements that gives actors discretion to pursue their own interests. Convergence and divergence of preferences across similar ministries (in this case finance ministries) from different countries may increase as well as reduce fragmentation (Skovgaard 2017) . Political polarization within contributor countries may increase fragmentation by undermining the predictability of financing flows and eroding support for multilateral funding channels (Pickering and Mitchell 2017) .
Conversely, some papers highlight possible causes of reduced fragmentation. Thus, international pressure from contributor and recipient countries may reduce fluctuations in support within countries where climate change remains politically polarized (Pickering and Mitchell 2017) .
Consequences
Key concerns
The consequences of fragmentation and complexity may be understood in a descriptive or an evaluative sense. From a descriptive standpoint, what are the implications of fragmentation and complexity for the outputs and outcomes of emerging climate finance system, including negotiation dynamics and flexibility? In relation to domestic-international dynamics, how does international fragmentation-for example, the absence of multilaterally agreed norms on how climate finance should be raised-in turn encourage and shape domestic fragmentation? From an evaluative standpoint, how can we assess the implications of fragmentation for values such as accountability, democratic legitimacy, effectiveness and equity?
Even when the overall phenomenon of fragmentation is defined in a value-neutral sense, particular types of fragmentation are often seen as having negative consequences for global climate governance (Biermann et al. 2009: 31) . In the context of climate finance, norm conflicts could undermine the equitable allocation of funding, while multiple institutional arrangements could impede effectiveness, not least by imposing administrative burdens on recipient countries seeking to access funds (Gomez-Echeverri 2013: 641) requiring, for example, compliance with different social and fiduciary safeguards. Channeling funding through a wide variety of institutions with different accounting standards and decisionmaking arrangements could also impede transparency and accountability, and favor incumbent institutions (such as national aid agencies) in which developed countries have greater influence (Schalatek 2012) .
Others view fragmentation in global climate governance more positively (e.g. Keohane and Victor 2011; Ostrom 2010; Rayner 2010) . A fragmented climate finance system may offer some benefits, including speed, flexibility and innovation. For example, using established institutions (such as bilateral or multilateral funds) could increase the speed of finance delivery, particularly during periods while climate-specific multilateral funds such as the GCF are under construction. Gomez-Echeverri argues that ''the multiplicity of actors has made it easier to find a match between the need for finance and potential suppliers'' (Gomez-Echeverri 2013: 641). A degree of redundancy or duplication may also help the system to cope with external shocks (Kim and Mackey 2014) . Some commentators also argue that multiplicity can encourage experimentation and learning (Hoffmann 2011 ), e.g. because initiatives that are not possible within the consensus-based UNFCCC may be possible in other institutions where smaller groups of like-minded actors can launch cooperative ventures. The greater participation of non-state actors in climate finance could help to improve the democratic legitimacy of climate finance (Schalatek 2012) , but doing Special issue: managing fragmentation and complexity… 9 so may require a relatively higher degree of vertical fragmentation or decentralization in governance arrangements.
Contributions of the special issue: consequences
Perhaps the most immediate consequence of fragmentation and complexity associated with ambiguous definitions is the problems that arise in monitoring whether wealthy countries' funding pledges have been fulfilled. A web of different institutions with different accounting standards makes it difficult to track and hold to account actors involved in raising or managing climate finance (see Delina 2017; Hall 2017; Roberts and Weikmans 2017) . Furthermore, climate finance flows-however defined and measured-are subject to volatility arising from domestic political factors due to the large measure of discretion according to wealthy countries in how they fulfill their pledges (Pickering and Mitchell 2017) . This lack of predictability tends to undermine trust in climate negotiations, which in turn impedes global progress on avoiding dangerous climate change. Lack of agreed rules across institutions and actors may also impede effectiveness in generating or allocating resources (see Betzold and Weiler 2017; Hall 2017) . For example, in the absence of shared commitments to phase out carbon-intensive investments, institutions within the development finance system may undermine their own climate finance objectives, for example by continuing to provide funding for fossil fuel power generation (Delina 2017) . Similarly, contributor countries may not adhere to multilaterally agreed principles when allocating adaptation finance bilaterally (Betzold and Weiler 2017) .
Despite these findings, the contributions do not view the fragmented nature of the climate finance system as entirely problematic: fragmentation and complexity may have some beneficial consequences. For example, the multiplicity of actors may be an opportunity to leverage funding from as many sources as possible, both multilateral and bilateral, public and private (Pauw 2017) . Vague definitions of adaptation finance may also provide multilateral organizations with greater autonomy to develop contextual, practice-based understandings of what adaptation requires in different local circumstances, and arguably also enhance mainstreaming of adaptation into development finance (Hall 2017) .
Responses
Key concerns
Given the uneven consequences of the fragmented system, how should policymakers and stakeholders respond? In other words, how can the system or its individual components be made more accountable, effective and equitable? As outlined in Sect. 3.1.2, parties to the UNFCCC have already taken some steps to reduce or manage fragmentation, but broader questions persist about next steps. Should policymakers and stakeholders seek to seek to limit the fragmentation of the system in order to improve it as a whole? Or should they instead focus on individual components of the system and how to make these as accountable and effective as possible, while taking the extent of overall fragmentation as given? And how important and politically feasible is it to arrive at agreed multilateral standards for accounting for financial flows and for defining key concepts such as climate finance and adaptation?
Contributions of the special issue: responses
Given the recurring theme of ambiguity, it is not surprising that numerous contributions call for clearer definitions, agreed accounting standards and better oversight to make the climate finance system more accountable and effective (Betzold and Weiler 2017; Hall 2017; Pauw 2017; Roberts and Weikmans 2017) . While the development of common standards is a high priority, in the interim individual actors can take steps to reduce norm conflicts within their own policies and practices. Thus, Delina (2017) argues that multilateral development banks such as the Asian Development Bank should scale back their investments in fossil fuels in order to minimize contradictions with their growing emphasis on financing sustainable energy.
To address adverse consequences of fragmentation generated by domestic political conflict, Pickering and Mitchell (2017) propose improved multilateral oversight of arrangements to share the global financing effort, including through structured replenishments of multilateral funds. They also argue that diversifying the sources of climate finance may help to reduce the unpredictability inherent in any single source of funding (e.g. aid budgets; see Pickering and Mitchell 2017) , even if such a strategy may tend to increase rather than reduce institutional fragmentation. Skovgaard (2017) finds that strengthening forums for finance ministry representatives to cooperate on climate finance can be a fruitful venue for reducing promoting frame convergence between finance ministries and thus reduce norm fragmentation, although expanding such forums contributes to institutional fragmentation.
Overview of the papers
Three papers (Betzold and Weiler 2017; Hall 2017; Pauw 2017 ) specifically focus on adaptation finance. Contributor countries largely provide their adaptation finance through bilateral channels using funds drawn from official development assistance budgets. This preference potentially increases institutional fragmentation, yet Betzold and Weiler show that contributors overall provide relatively more adaptation aid to vulnerable developing countries, in line with collective promises made under the UNFCCC.
At the same time, what exactly counts as adaptation, and hence as adaptation finance, is not clearly defined. As Hall argues, this reflects epistemic ambiguity rather than strategic ambiguity alone: definitions are unclear not merely because of diverse interests, but because states are genuinely uncertain about the exact nature of the task of adaptation. As a result, international organizations responsible for implementing adaptation initiatives have considerable flexibility and autonomy, but at the same time, it is difficult to measure and track levels of multilateral adaptation finance.
Similar opportunities and problems affect private adaptation finance, as Pauw finds. While ambiguous definitions make it hard to monitor private adaptation finance, they allow for different interpretations and roles of the private sector at different levels. Accordingly, development institutions can closely collaborate with the private sector and thus achieve important co-benefits such as job creation and economic growth.
What counts as mitigation finance is somewhat clearer, although not uncontested.
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Delina examines how the Asian Development Bank (ADB) has become an actor in the climate finance system by boosting its support for sustainable energy, yet ADB needs to find answers to a number of questions, such as how to scale back its ongoing support for fossil fuel investments and how to coordinate with other climate finance actors. Two papers examine complexity and fragmentation in climate finance (spanning adaptation and mitigation) with a focus on national governments. Skovgaard explores the role of finance ministries in shaping national negotiating positions on climate finance through case studies of the Danish, Indian, Indonesian and US finance ministries. The paper underscores that the climate finance system differs from the overarching climate governance system in that the former involves finance ministries and the norms and frames employed by those ministries to a much larger degree than the latter. Skovgaard argues that finance ministries may frame climate finance either as expenditure to be limited or as an instrument for correcting the market failure of climate change. His paper shows that developing and industrialized countries subscribe to either frame and that the finance ministries that did not have the lead role within their national delegations in negotiations on climate finance (Indonesia, Denmark) were more oriented toward the ''market failure'' frame than those finance ministries that had the lead role (India, the US).
Pickering and Mitchell explore political determinants of national support for climate finance through a case study of Australia. Like several other major economies (notably the United States and Canada), Australia remains heavily dependent on fossil fuel production and exports, and public debate about climate change is highly polarized. Accordingly, Pickering and Mitchell find that changes of government affect the predictability of national support for climate finance. Nevertheless, they find that international pressure may encourage governments to contribute to collective efforts (such as raising resources for the GCF) even though they are not otherwise predisposed to take ambitious measures to address climate change.
The special issue concludes with a postface by Roberts and Weikmans, who address the overall theme of the special issue and argue that the lack of internationally agreed accounting rules for climate finance makes it impossible to determine whether industrialized countries' pledges have been met and where climate finance is or is not flowing. This lack of clarity in turn erodes trust in the climate change negotiations and creates serious problems of duplication and coordination. Only a set of clearly defined accounting rules ensuring transparency can solve these issues.
Conclusion
Overall, the contributions to the special issue underscore the fragmented quality of the climate finance system. As such, the contributions confirm earlier findings in this area (see Sect. 1) but on a more extensive and varied empirical basis within an integrated analytical framework. The contributions also support the claim that the question of fragmentation in climate finance cannot be reduced to the fragmentation of the overall climate governance system; particularly, the interaction with development finance adds a distinct dimension of complexity to climate finance. At the same time, the contributions help to expand the reach of fragmentation as an analytical framework in two directions: by assessing fragmentation in subsystems of climate governance and its relationship to these dynamics in other systems; and by exploring the ''vertical'' dimension of fragmentation in global governance through analysis of domestic politics.
Future research can draw on these findings to conduct more in-depth analysis of the climate finance system as well as other subsystems of climate governance, e.g., systems for governing adaptation or forestry, both of which also overlap with other governance systems, especially development assistance. Further research could also explore how ongoing support from contributor countries and development institutions for fossil fuel production and consumption affects, or is influenced by, fragmentation in climate finance. In addition, research could assess whether the climate finance system has developed-or could develop in future-a reflexive capacity to deliberate on and respond to the degree of fragmentation and complexity in the system (see Dryzek and Pickering 2017) .
Since the contributions to this special issue rely mainly on analysis of single cases or small-N studies, broadening the scope through comparative case studies or large-N studies could enhance the generalizability of the findings. Developing the vertical dimension of fragmentation both theoretically and empirically, e.g., through studies of the consequences of fragmentation for climate finance initiatives in developing countries, would also be a fruitful venue for further research.
Research on the climate finance system also needs to take into account ongoing responses to fragmentation, particularly in the light of further developments in global climate policy. The responses proposed by the contributions may be ambitious and challenging to implement, yet there have been some recent signs of progress. At the Paris summit, countries agreed to develop common standards for monitoring climate finance (UNFCCC 2015: Decision 1/CP.21, paragraph 57). Meanwhile, the GCF Board has outlined plans to launch a first replenishment of its resources in 2017 (GCF 2016: 29) . Even if these initiatives yield some improvements, much more is needed to ensure that finance is adequate, predictable and equitable. Reaching agreed definitions of contested concepts will also remain challenging, and in the short-to medium-term countries will face trade-offs between improving definitional clarity and muddling through with ambiguous agreements that may nevertheless deliver much-needed assistance in developing countries.
